ATR (AT mutated Rad3 related) activity stabilizes Cdc6 and delays G2/M-phase entry during hydroxyurea-induced S-phase arrest of HeLa cells.
The Cdc6 protein, a key DNA replication initiation factor, contributes to the long-term maintenance of the S-phase checkpoint by anchoring the Rad3-Rad26 complex to chromatin. Here, we demonstrate that ATR (AT mutated and Rad3 related) activity is essential for maintaining high chromatin levels of the Cdc6 protein, thereby delaying entry into mitosis during hydroxyurea (HU)-induced S-phase arrest of HeLa cells. Downregulation of ATR (AT mutated and Rad3 related) (i.e., using ATR-siRNA) reduced the protein levels of chromatin Cdc6 and significantly increased the cellular levels of phospho-histone H3 (Ser 10), an index of mitosis. Downregulation of Cdc6 was completely restored by pretreatment with MG132, a proteasome inhibitor. Moreover, mitotic entry of MG132-pretreated cells was significantly downregulated. Our results also show that ATR (AT mutated and Rad3 related) kinase phosphorylates Cdc6 at serine residue 6. Thus, this ATR (AT mutated and Rad3 related)-mediated phosphorylation of Cdc6 is likely associated with stabilization of Cdc6 protein, thereby maintaining high levels of chromatin Cdc6 and delaying premature mitotic entry. This novel mechanism likely contributes to the functional regulation of chromatin Cdc6, which delays the cell cycle of hydroxyurea-induced cells to enter mitosis at the S-phase checkpoint.